In modern automated systems users are often facing the information overload problem because of ever increasing volumes of information requiring treatment in short time. Working in these conditions affects the system operator's work quality and the systems' reliability. One possible approach to solving the information overload problem is to create personalized interfaces that take into account the user's information management particularities. System operator's features, which determine their preferred information representation shape and pace, form the user's cognitive portrait. Cognitive portrait is built as a result of user interaction with the software diagnostic tools that are based on the cognitive psychology methods. The effect of using personalized user interface in an automated system can be estimated by quantifying how exactly a reduction in user response time to critical events affects the reliability and efficiency of the system. To do this, the formulae in the theory of reliability of complex automated systems are used, showing the dependency between the system reliability and critical event response time. Keywords: user interface, automated system, reliability of automated system, efficiency of automated system.
Introduction
Reliability and efficiency of the modern automated systems largely depends on operator manual actions. Nowadays, because of the constant complications of automated systems operators are in a situation of information overload that affects the focus on workflow and response time to critical events.
To solve this problem in modern computer systems attempts have been made to increase the effectiveness of user interaction with the workplace interface. A variety of approaches is used: organizational, ergonomic and more. However, they do not always give satisfactory results because they do not take into account the individual characteristics of users, focusing on some "average" user account.
Consequently, it was necessary to create system that allows you to personalize the user interaction with the system, implements the mechanism of diagnosing physiological and cognitive user characteristics to take them into account together with the user actions peculiarities in the construction of the adaptive interface.
Method
Turzin, Ponomarenko and Rysakova-Romashkan assert that message formal characteristics include: content, form, tempo and rhythm of the flow of information (intervals between individual messages, regularity of income, etc.) (1992, p. 30) . Fig. 1 shows the stages of human information processing of information from the external environment (or by the user -from the system).
The results of experimental studies suggest that the phase of the initial situation representation holds a special place (Solso, 2006, p. 272) Thus, as the form of information representation is an essential factor that provides the perception, understanding and assimilation of information from the system, it can be seen as a way to manage the activities of the user. It is known that, while studying the material, people treat its content, form and shape selectively.
In addition to the preferred information representation form, each user possesses a number of characteristics that affect the pace and intensity of information flow from the system to the user.
These characteristics are divided into cognitive, physiological and intellectual. Fig. 1 The process of human perception of information from the environment.
Cognitive characteristics largely determine the speed at which the user is guided in the new information and switch between different types of activities. They are field dependence, equivalence range, impulsiveness and intellectual lability.
For each of these characteristics within cognitive psychology have been developed appropriate diagnostic techniques, many of which are sufficiently formalized to be implemented as a part of the automated characteristics diagnostic subsystem.
To assess the psychophysiological state of the user often are uses options such as his attitude to risk, quality of memory and attention. In this case, the testing impact reaction time and the responses errors should allow to evaluate concentration and coordination of user actions, because these depend on personal characteristics (Nemov, 2003, p. 261 ).
Intelligent features include the level of IQ and EQ (intelligence and emotional intelligence quotient, respectively). Although the coefficient of emotional intelligence is associated with the value of IQ, there is no direct relationship, namely the value of EQ determines predisposition to creativity when working with information. This characteristic is very important for users of design and training systems.
Nowadays cognitive portraits of the automated systems users are created based on professional psychological testing. But this method has two major drawbacks. First, it requires the participation of a professional psychologist, and the number of automated systems and their operators is growing faster than in an equal number of professional psychologists can be prepared. Secondly, this testing is not operational, it is a separated from the user's work process and workplace.
Both of these drawbacks can be eliminated by introducing an automatic testing subsystem into the interface adaptation system. Scheme of a possible implementation of this subsystem is shown in Fig. 2 .
Fig. 2 User characteristics diagnostics system
User testing is conducted both explicitly (during performing of tests) and in the background when on the computer workstations are monitored indicators such as speed of action or response to the changing situation. In both cases, user characteristics information is treated by a separate testing system module and supplements or modifies an initial cognitive profile that is used for further user interface management system work. This way -through modifying user interface and observing the performance changes with it (which is reflected in increasing responsiveness and reducing the number of errors when dealing with information) can the finite number of steps of the iterative process be taken to optimize the form of the interface for a particular user (in the case of interfaces with automatic adjustment).
To evaluate the effect of the use of the adaptive user interface in the automated system, we have to determine how reducing user response time to critical events affects reliability and efficiency of the system. Let us assume that the automated system is effective if time T 1 actually spent on handling critical events does not exceed the maximum allowable time T 2 . Moreover, the time T consists of the time of critical events occurrence and time of reacting on them. Then the condition of system efficiency can be written (T and T 2 are considered random values) as the probability P:
(1) where a is a probability with which the efficiency of the system is guaranteed. The values of T 1 and T 2 are determined by skills and cognitive and psychophysiological state of the staff. On the basis of (1) we have:
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where the distribution function of the random variable F(t) and G(t) are defined as follows:
; ; . (2) and (3) can be used with any laws of distribution of random variables T 1 and T 2 , taking only positive values and have a density distribution of zero for negative values of the argument. However, these formulas are derived based on the fact that there is no more than one critical situation during the operation or task
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In the real conditions during the task with duration t critical situation may occur repeatedly. In this case, the performance of the automated system for a given time of the assignment will be provided with the following possible events: no critical situation, there is one critical situation that has been processed in the allowable time, there were two critical situations, each of which has also been removed in the allowable time.
Let's define ξi(i=0, 1, ...) as the time interval between the i-th and the (i+1)-th event, and F i (t)=P{ξi<t} -as the distribution function of ξi. Let's assume that the flow of events forms a stream with limited aftereffect (ξi are independent in total). Then according to the definition of system failure by the formula of total probability the probability of the functioning over time t can be written as:
where ( ) ( )
Here W(t) -the probability that an event that occured at some time, will not lead in time t to irreparable situation. Let's determine this probability. Obviously,
Expression (5) is obtained under the assumption that every event is handled independently. It is often assumed that the flow of critical system events forms the simplest form of flow with parameter λ. In this case, ( )
Substituting (6) into equation (4), we obtain the desired probability:
In the real conditions, sometimes there is a situation where only one event can be treated and the presence of two critical events in the system leads to failure. Obviously, the appearance of some events at the 
In the first case, the probability of failure equals
in the second case the probability of situation (8) is as follows:
Equations (7) and (4) take the form . The values of moments are random, the value of T 2 is defined by the organizational requirements and features of the workflow. The easiest way to influence the performance efficiency of the automated systems is by changing (decreasing) values of T 1 . This value depends on the specifics of processing information from the system by the user and the comfort level of the working with information. Since user interacts with the information in the s through the user interface interact, the convenience and efficiency of the interface affects the important parameter T 1 .
Discussion
Proposed approach to the personalized user interfaces construction allows automated systems to be tailored to suit specific cognitive portraits and adapt interaction with information in the system to these features. This can increase the user's comfort level when working with information, reduce information overload, improve concentration and time of reaction to critical events. As the value of user response time affects the overall reliability and efficiency of the system, we can expect that the use of adaptive personalized user interfaces will increase the reliability and efficiency of automated systems.
